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1.Context
• Senegal = North-Western edge of G. 
palpalis gambiensis distribution
• The Niayes area is located along the 
Atlantic coast (30 to 35 km width)
• Mean temperatures 25-30°C, RH 60-
80% and annual rainfalls 200-
500mm 
• Important cropping and cattle 
breeding area (exotic dairy cattle), 
but cost-effectiveness threatened by 
trypanosomoses 
• A tsetse control campaign launched 
by the Direction of Vet Services in 
2008 
• First step: feasibility study
2. Objectives of the feasibility study
• Define tsetse distribution and ecology in the 
study area (7.350km2)
– Use of ecological data
– Use of modern geomatic tools (remote 
sensing/GIS/GPS)
– Optimize cost/quality of the entomological baseline 
data collection
– Quantify uncertainty
• Measure gene flow between target and 
surrounding populations
3. Definition of the target tsetse population: 
entomological sampling scheme
• Obtain all the historical data and 
references available on the targeted insect 
species and study area
• Define suitable landscapes
• Map suitable landscapes using remote 
sensing
• Build the sampling protocol
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Historical distribution of G. palpalis gambiensis in the study area 
(from the digitalization of S. Touré reports, 1972-1979)
Define suitable landscapes
(preliminary surveys)
Natural forest galleries Riverine tickets
Palm-tree crops Citrus and mango-try crops Mangrove forests
Swampy forests
Phytosociological censes
• Common characteristic of all suitable habitats:
– Availability of water during the dry season (surface 
water, hydrological network, watering of tree-crops)
• Discrimination methodology:
– High resolution satellite images at the end of the dry 
season (Landsat 7 ETM+ from April 2001, source 
CSE)
– Supervised classification: discrimination of the 
landscapes with an intense photosynthetic activity at 
the end of the dry season.
Mapping suitable landscapes using 
remote sensing
Mapping suitable landscapes using remote sensing
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5. Build the sampling protocol
Uploading of the standard grid and the polygons corresponding to 
the wet landscapes during the dry season in the GPS
Setting traps in all the wet areas in each grid cell assisted by 
GPS
GIS GPS
GIS
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5. Build the sampling protocol
To be or not to be… absent
In each grid with zero catch, the probability that tsetse are 
still present is implemented:
p = exp (- Stσλ)
With:
S : number of traps deployed in the total area
t : the number of days for which each trap is operated
σ: the trap efficiency (estimated at 0.01 from Mark-
release-recapture protocols)
λ: the population density (number of insects / area of 
suitable habitat): minimal resident population set to 10 
in the absence of control measures
GPS
GIS
Implementation of the 
probability of presence 
despite 0 catch
Additional sampling
Entomological sampling scheme
To be or not to be… absent
The probability that tsetse are present 
despite a series of zero catches is 
defined as: 
p = exp (- Stσλ)
With:
S : number of traps deployed in the total 
area
t : the number of days for which each trap 
is operated
σ: the trap efficiency (estimated at 0.01 
from Mark-release-recapture protocols)
λ: the population density (number of 
insects / area of suitable habitat): 
minimal resident population set to 10 in 
the absence of control measures
Implementation of the probability of 
presence despite 0 catch
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p = exp (- Stσλ)
Entomological sampling scheme
Target population defined
p = exp (- Stσλ)
Probability of presence quantified -> inclusion of the grid cells into the 
target area when p (presence)>0.05 + Buffer area of 5km (active 
dispersal)
5. Recommendations to the tsetse 
national control campaign
• Confirmation of the isolation of the target 
populations +  absence of intermediary 
populations confirmed by entomological results 
(120km without tsetse between the Niayes and 
the southern tsetse belt) -> Eradication strategy 
advised to the vet services
• Interest of combining  population genetics and 
remote sensing to define a target populations
• Perspectives: better definition of the suitable 
habitats using population dynamics models

